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16                                              ATTRACTIONS.                                 [ART. 3!
To prove this we notice that the enveloping cone is a quadric cone an2 tHat therefore the portion of the spherical surface (centre 0) enclosed within it is symmetrical about the internal axis of the cone. The resultant attraction of the spherical surface at 0 must therefore act along that axis. By a known theorem, in geometry this axis is normal to the ellipsoid which passes through 0 and has the given ellipse for a focal conic.
3O. Ex. 1. Show that the attraction at a point 0 of any portion of a thin plane disc is the same in direction and magnitude as that of the corresponding portion of a spherical surface having for a diameter the perpendicular ON drawn from 0 to the plane. The two attracting surfaces are supposed to be homogeneous and of equal mass per unit of area.
Ex. 2. A tetrahedron is constructed of thin metal, the faces being of equal and uniform density. Prove that if the law of attraction were the inverse cube of the distance, a particle would be in equilibrium if placed at the centre of the inscribed sphere. See Art. 16, Ex. 2.
~ . Ex. 3. Prove that the ratio of the attractions of a solid right cone at the centre "of the base and at the vertex is ^LlL^El^L - 1 j the angle at the vertex being a right angle.
Ex. .4. An infinite lamina is bounded by two parallel straight lines. Prove that its component attractions X and Y respectively parallel and perpendicular to its plane are .X=2Milogr'/r and Y=2wi.0, where r', 7* are the distances of the attracted point P from the two edges, 0 the angle those distances make with each other and m the surface density. See Art. 14.
" Ex. 5. Prove that the resultant attraction of a uniform rectangular plate at a point P on its axis is 47/isin-1 (sin a sin p) where a, p are the angles subtended at P by perpendiculars drawn from the centre on the sides and m is the surface density.
Playfair, Edin. Trans. 1812. , 1 s        |f           • , '    •   j/"      Ex. 6.    Prove that the attraction of a uniform elliptic disc at the focus is
- {1— >/(l-e2)} where m is the surface density.
The attraction is X=jJwird!0£Zrcos0/r2.    Describe a circle of arbitrary radius c with its centre at the focus : the attraction of the enclosed area is zero.    Integrate from r=c to the elliptic rim and from 6 = 0 to 2?r.   In this way we avoid the 'I          jf?'           infinite logr at the origin.
« 31. The solid of greatest attraction. To find the solid of revolution of given mass which exerts the greatest attraction at a point 0 situated on the axis.
Let us trace the surface such that the attraction at the given point 0, of a particle of given mass m placed at any point of the surface, when resolved along the given axis, is equal to a given constant 0. Taking 0 for origin and the given axis as the
axis of reference, the equation of that surface is clearly — cos 0 = C.   By giving C
different values we obtain a system of surfaces. It is evident from the definition that the surface defined by any value of G lies outside that defined by a greater value of G. It follows that the resolved attraction of a particle lying 011 any one surface is greater than that of an equal particle situated ou any external surface.
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